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glycine encephalopathy

Glycine encephalopathy, which is also known as nonketotic hyperglycinemia or NKH, is
a genetic disorder characterized by abnormally high levels of a molecule called glycine.
This molecule is an amino acid, which is a building block of proteins. Glycine also acts
as a neurotransmitter, which is a chemical messenger that transmits signals in the
brain. Glycine encephalopathy is caused by the shortage of an enzyme that normally
breaks down glycine in the body. A lack of this enzyme allows excess glycine to build
up in tissues and organs, particularly the brain, leading to serious medical problems.

The most common form of glycine encephalopathy, called the classical type, appears
shortly after birth. Affected infants experience a progressive lack of energy (lethargy),
feeding difficulties, weak muscle tone (hypotonia), abnormal jerking movements, and
life-threatening problems with breathing. Most children who survive these early signs
and symptoms develop profound intellectual disability and seizures that are difficult to
treat. For unknown reasons, affected males are more likely to survive and have less
severe developmental problems than affected females.

Researchers have identified several other types of glycine encephalopathy with variable
signs and symptoms. The most common of these atypical types is called the infantile
form. Children with this condition develop normally until they are about 6 months old,
when they experience delayed development and may begin having seizures. As they
get older, many develop intellectual disability, abnormal movements, and behavioral
problems. Other atypical types of glycine encephalopathy appear later in childhood or
adulthood and cause a variety of medical problems that primarily affect the nervous
system.

Rarely, the characteristic features of classical glycine encephalopathy improve with
time. These cases are classified as transient glycine encephalopathy. In this form of
the condition, glycine levels decrease to normal or near-normal after being very high at
birth. Many children with temporarily high glycine levels go on to develop normally and
experience few long-term medical problems. Intellectual disability and seizures occur in
some affected individuals, however, even after glycine levels decrease.

Frequency

The worldwide incidence of glycine encephalopathy is unknown. Its frequency has
been studied in only a few regions: this condition affects about 1 in 55,000 newborns in
Finland and about 1 in 63,000 newborns in British Columbia, Canada.

Genetic Changes

Mutations in the AMT and GLDC genes cause glycine encephalopathy.



About 80 percent of cases of glycine encephalopathy result from mutations in the GLDC
gene, while AMT mutations cause 10 percent to 15 percent of all cases. In a small
percentage of affected individuals, the cause of this condition is unknown.

The AMT and GLDC genes provide instructions for making proteins that work together
as part of a larger enzyme complex. This complex, known as glycine cleavage enzyme,
is responsible for breaking down glycine into smaller pieces. Mutations in either the
AMT or GLDC gene prevent the complex from breaking down glycine properly. When
glycine cleavage enzyme is defective, excess glycine can build up to toxic levels in the
body's organs and tissues. Damage caused by harmful amounts of this molecule in the
brain and spinal cord is responsible for the intellectual disability, seizures, and breathing
difficulties characteristic of glycine encephalopathy.

Inheritance Pattern

This condition is inherited in an autosomal recessive pattern, which means both copies
of the gene in each cell have mutations. The parents of an individual with an autosomal
recessive condition each carry one copy of the mutated gene, but they typically do not
show signs and symptoms of the condition.

Other Names for This Condition
*  Hyperglycinemia, Nonketotic
« NKH
* non-ketotic hyperglycinemia

*  Nonketotic Hyperglycinemia

Diagnosis & Management

Genetic Testing

* Genetic Testing Registry: Non-ketotic hyperglycinemia
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0751748/

Other Diagnosis and Management Resources

* Baby's First Test
http://www.babysfirsttest.org/newborn-screening/conditions/nonketotic-
hyperglycinemia

* GeneReview: Glycine Encephalopathy
https://www.ncbi.nlm.nih.gov/books/NBK1357
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General Information from MedlinePlus

Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

Drug Therapy
https://medlineplus.gov/drugtherapy.html

Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

Palliative Care
https://medlineplus.gov/palliativecare.html

Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources
MedlinePlus

Health Topic: Amino Acid Metabolism Disorders
https://medlineplus.gov/aminoacidmetabolismdisorders.html

Health Topic: Genetic Brain Disorders
https://medlineplus.gov/geneticbraindisorders.html

Health Topic: Newborn Screening
https://medlineplus.gov/newbornscreening.html

Genetic and Rare Diseases Information Center

Glycine encephalopathy
https://rarediseases.info.nih.gov/diseases/7219/glycine-encephalopathy

Educational Resources

Connecticut Department of Public Health
http://www.ct.gov/dph/lib/dph/family _health/newborn_screening/pdf/
new_hyperglycinemia_sent.pdf

Disease InfoSearch: Glycine Encephalopathy
http://www.diseaseinfosearch.org/Glycine+Encephalopathy/3115

MalaCards: glycine encephalopathy
http://www.malacards.org/card/glycine_encephalopathy

Orphanet: Glycine encephalopathy
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=407

page 3


https://medlineplus.gov/diagnostictests.html
https://medlineplus.gov/drugtherapy.html
https://medlineplus.gov/geneticcounseling.html
https://medlineplus.gov/palliativecare.html
https://medlineplus.gov/surgeryandrehabilitation.html
https://medlineplus.gov/aminoacidmetabolismdisorders.html
https://medlineplus.gov/geneticbraindisorders.html
https://medlineplus.gov/newbornscreening.html
https://rarediseases.info.nih.gov/diseases/7219/glycine-encephalopathy
http://www.ct.gov/dph/lib/dph/family_health/newborn_screening/pdf/new_hyperglycinemia_sent.pdf
http://www.ct.gov/dph/lib/dph/family_health/newborn_screening/pdf/new_hyperglycinemia_sent.pdf
http://www.diseaseinfosearch.org/Glycine+Encephalopathy/3115
http://www.malacards.org/card/glycine_encephalopathy
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=407

Patient Support and Advocacy Resources

Children Living with Inherited Metabolic Diseases (CLIMB) (UK)
http://www.climb.org.uk/

National Organization for Rare Disorders (NORD)
https://rarediseases.org/rare-diseases/nonketotic-hyperglycinemia/

Resource list from the University of Kansas Medical Center
http://www.kumc.edu/gec/support/metaboli.html

GeneReviews

Glycine Encephalopathy
https://www.ncbi.nlm.nih.gov/books/NBK1357

Scientific Articles on PubMed

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28glycine+encephalopathy
%5BTIAB%5D%29+0OR+%28nonketotic+hyperglycinemia%5BMAJR%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+1800+days%22%5Bdp%5D

OMIM

GLYCINE ENCEPHALOPATHY
http://omim.org/entry/605899
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